Objective: Aim of this study is determining pathogens of Ips typographus from Eastern Black Sea Region in Turkey. Methods: Samples collected from the fi eld were taken to laboratuar as soon as possible. Microscopic examination was completed by dissection with Ringer's solution. Results: 780 Ips typographus beetles from Giresun, Rize and Artvin were examined. Gregarines were observed in the populations of I. typographus in the three regions. 27 of 780 beetles were found to be infected by the Gregarina typographi. Total rate of infection was 3.4% in three localities. During the study several life stages of the gregarine pathogen (trophozoite, gamont, Cysts and associative form) were observed. Gametocysts were spherical and from 77 to 85 μm in diameter. Total lengths of solitary gamonts were measured. from 90 to 155 μm. Measurements of gamonts and gametocysts of G. typographi were given and compared with other gregarines isolated from bark beetles. This pathogen is described as Gregarina typographi. Conclusion: The gregarine pathogen of Ips typographus is reported from Turkey for the fi rst time. (Turkiye Parazitol Derg 2010; 34: 179-82 
INTRODUCTION
There are many economically harmful bark beetles in Turkey (1) . The European spruce bark beetle Ips typographus is one. This pest is causing damage to Picea orientalis forests in the eastern Black Sea Region, leading to severe economic loss. In order to control this important pest, methods such as pheromone traps, chemical pesticides and mechanical control strategies have been used up to the present. These methods are inadequate because undulating land conditions make the application of these methods difficult and expensive. Apparently, chemicals have harmful effects on the environment, building up in the water, soil and living organisms. In addition, another disadvantage of using chemicals is that they destroy the natural enemies of target organisms. Natural enemies are very important in biological control. For this reason, many studies have been carried out on using natural enemies in biological control (2) (3) (4) (5) . In recent years, microorganisms have come in to prominence as biological control agents. The use of microorganisms as pathogens may very effective. Pathogens of Ips typographus are known from different parts of the world (6) (7) (8) (9) (10) (11) (12) , but there is a lack of knowledge about the pathogens in Turkey. In the present paper, a gregarine pathogen of I. typographus from Turkey is reported for the first time.
MATERIALS AND METHODS
Adult I. typographus specimens were collected from spruce (Picea orientalis) forests using pheromone traps in Giresun, Rize and Artvin (Turkey), from May to August in 2009. Each beetle was dissected in a Ringer solution and its intestine was examined microscopically at magnifications of 400x to 1000x. Observed pathogens were measured and photographed using an Olympus BX 51 microscope with a DP-25 digital camera and DP2-BSW Soft Imaging System. The following abbreviations, according to Lipa (13) , Geus (14) and Clopton (15) are used to identify the gregarine pathogen in this paper: TL=total length; LP=length of protomerite; LD= length of deutomerite; WP=width of protomerite; WO=width of deutomerite; LP:TL=ratio of the length of protomerite to total length; WP:WD=ratio of the width of protomerite to the width of deutomerite; and WP:TL= ratio of the width of protomerite to total length. The systematic examination of the parasite was made by comparing the same or systematically close species given by Lipa (13) and Geus (14) .
RESULTS
A gregarine pathogen was found in Ips typographus; Gregarina typographi FUCHS (Protista, Eugregarinida). Gregarines were observed in the populations of I. typographus collected from three localities (Giresun, Rize and Artvin). During the study, several life stages of the gregarine pathogen, such as trophozoite with epimerite ( Figure 1A ), gamont ( Figure 1B ), associative form previous to the cyst ( Figure 1C ), precyst ( Figure 1D ) and cyst ( Figure 1E ) were observed. Measurements (in μm) of gregarine gamonts are given Table 1 . Gametocysts were spherical and from 77 to 85 μm in diameter ( Figure 1E ). Its gamonts were found in the mid-gut lumen. Gamonts were oval to elongated and solitary. 04 of 135 beetles examined from Giresun, 06 of 177 beetles from Rize, and 17 of 468 beetles from Artvin were found to be infected by the gregarine pathogen. Infection rates were found as 2.9% in Giresun, 3.3% in Rize and 3.6% in Artvin. Total rate of infection was 3.4% for the three localities.
DISCUSSION
In the literature there are several reports on the gregarine pathogen of bark beetles (6, 7, 13, 16, 17) . The first gregarine pathogen record from bark beetles in Turkey is Gregarina typographi from Ips sexdentatus (18) . The gregarine presented in the present study is the second record from bark beetles in Turkey, but the first gregarine pathogen record from Ips typographus in Turkey. The pathogen shows similarities to Gregarina typographi Fuchs, recorded by Fuchs (6) from lps typographus for the first time, in terms of its characteristics identified with the genus Gregarina ( Table 2 ). The gregarine in the present study is apparently similar to G. typographi in its morphological characters. In the present study, total lengths of solitary gamonts were measured from 90 to 155 μm. Lipa (13) reported that the total length of solitary gamonts measured from 78 to 118 μm and Takov et al. (19) observed gamonts between 32.5-193.8 μm for G. typographi from Ips typographus. Yaman (18) reported that solitary gamont total length measured from 80 to 275 μm. Lipa (13), Purrini (17), Wegensteiner et al. (7) and Takov et al. (19) recorded this pathogen from the same host.
There are several reports in the literature about the occurrence of G. typographi from two Ips species (I. sexdentatus and I. typographus) which are the most economically important in Turkey. I. sexdentatus and I. typographus are from the family Curculionidae (Coleoptera) and they share the same terrestrial habitat, even the same tree (Picea orientalis) in the Eastern Black Sea Region, therefore they also share pathogens. According to these facts, G. typographi has two different hosts which are I. sexdentatus and I. typographus in Turkey. G. typographi was 
